Whether male Tanner crabs, Chionoecetes bairdi, undergo a terminal molt associated with a change in claw allometry has long been debated. We measured molting hormone levels in captured male C. bairdi to assess the potential for molting. We plotted a frequency histogram of chela height to carapace width ratios and found a bimodal distribution of crabs with a ratio of approximately 0.18 separating the two modes. Male crabs with a ratio less than 0.18 were classified as ''small-clawed'' (SC) while crabs with a ratio greater than 0.18 were classified as ''large-clawed'' (LC). Circulating molting hormones between SC and LC crabs were compared. Significantly lower ecdysteroid levels were found in LC crabs, indicating that this morphotype had negligible potential for molting. Circulating ecdysteroids were measured in SC males of different shell conditions (soft, new, old, and very old) and no significant differences were found. This research suggests that the molt to LC morphology is a terminal molt. The results from this study have important implications for fisheries management because sub-legal LC males will not recruit into the fishery and removal of larger males may have long term effects on population size structure.
INTRODUCTION
In order to increase in body size, crabs must shed their confining exoskeleton during the process of molting. Many crab species have indeterminate growth and consequently continue to molt throughout their life. This life history strategy is common to commercially important crabs such as Dungeness crab Cancer magister (Dana, 1852) (Wainwright and Armstrong, 1993) and red king crab Paralithodes camtschaticus (Tilesius, 1815) (Zhou et al., 1998) . In contrast, other species have determinate growth and cease molting following puberty; this life history stage is referred to as the terminal molt (Hartnoll et al., 1993) . In some species the terminal molt is sex specific; for example, in blue crabs Callinectes sapidus (Rathbun, 1896) only females have a terminal molt (Van Engel, 1958) .
A terminal molt has been documented for both females and males in several species of the family Majidae (Hartnoll et al., 1993) . Majid crabs such as the eastern spider crab Libinia emarginata (Leach, 1858) undergo a terminal molt which coincides with reproductive maturity (Watson, 1970; Adams, 1985; Hartnoll et al., 1993; Rotllant and Takac, 1999) . Tanner crab Chionoecetes bairdi (Rathbun, 1924) and snow crab Chionoecetes opilio (O. Fabricius, 1788) are closely related to Majidae and have only recently been reclassified within Oregonidae (McLaughlin et al., 2005) . The female terminal molt in majids and oregonids coincides with an allometric increase in the size of the pleonal flap (Donaldson et al., 1981; Hartnoll, 1985) . Male origonid crabs also experience an allometric molt where the relative size of the claw increases. In contrast to females, the allometric molt in males is not associated with sexual maturity; for example in C. bairdi, small-clawed (SC) males are capable of producing viable sperm and mating (Stevens et al., 1993; Paul and Paul, 1996a) . In some majid species, the male allometric molt is accepted as a terminal molt (Sagi et al., 1993) .
The occurrence of a terminal molt in the genus Chionoecetes has been debated for decades (Conan and Comeau, 1986; Conan et al., 1988; Donaldson and Johnson, 1988; Dawe et al., 1991; Paul and Paul, 1995) . Male crabs in Chionoecetes can be classified as one of two morphotypes, ''large-clawed'' (LC) or ''small-clawed'' (SC) based on the ratio of chela height to carapace width (Conan and Comeau, 1986; Stevens et al., 1993; Paul and Paul, 1995; Stone, 1999) . However, the presence of two morphotypes alone does not demonstrate that a terminal molt occurs in Chionoecetes. A terminal molt for C. opilio was supported by laboratory observations (Conan and Comeau, 1986; Cormier et al., 1992) and through eyestalk ablation experiments (Tamone et al., 2005) . Evidence that the allometric molt for male C. bairdi is not a terminal molt includes observations of aged epifauna, e.g., barnacles, on carapaces of terminally molted females but not on those of LC males (Paul and Paul, 1986) , and that LC male C. bairdi are capable of molting under laboratory conditions (Donaldson and Johnson, 1988; Paul and Paul, 1995) and in the field (Dawe et al., 1991) . In addition, Donaldson et al. (1981) questioned whether the largest of the SC crabs can molt to the largest of the LC crabs on the basis of growth per molt estimates applied to the size distributions of SC and LC males in nature.
Molting requires the coordination of multiple physiological processes, e.g., epidermal proliferation and cuticle formation, muscle atrophy, and limb regeneration (for reviews see Chang, 1985; Skinner, 1985) . Ecdysteroid hormones positively regulate molting, therefore, measuring the concentration of these hormones can determine the potential for molting. The primary bioactive molting hormone is 20-hydroxyecdysone (20-HE), which is a metabolic product of ecdysone. Ecdysone is a steroid precursor that is synthesized and secreted by crustacean y-organs and circulates to target tissues where it is converted to 20-HE. Both ecdysone and 20-HE are measured in biochemical assays and are referred to as ecdysteroids. Levels of circulating ecdysteroids are low during intermolt, increase during premolt, and decrease to low intermolt levels immediately prior to ecdysis. In terminally molted crabs, ecdysteroids circulate at much lower levels (Cormier et al., 1992; Tamone et al., 2005) and it is hypothesized that decreased hormone output is a function of y-organ degeneration. Ecdysteroid levels have been used successfully to assess the timing of molting in crab populations (Rugolo and Pengilly, 2005; Thomton et al., 2006) and demonstrate a terminal molt for male C. opilio (Tamone et al., 2005) .
We conducted a study in Glacier Bay, Alaska, to assess molting physiology in SC and LC C. bairdi. We selected Glacier Bay, located within Glacier Bay National Park and Preserve, for its proximity to the northern region of southeastern Alaska (Fig. 1 ) and because of this region's historic C. bairdi fishery. Commercial fishing for C. bairdi has occurred in southeastern Alaska since the 1970s. The C. bairdi fishery in Alaska only allows the harvest of males over 140 mm carapace width (Bishop et al., 2002) . Glacier Bay had the highest catch of C. bairdi from 1983 to 1998, compared to other commercial fishing districts in southeastern Alaska . Commercial fishing in Glacier Bay is currently being phased out following the 1998 legislation to cease commercial fishing within Glacier Bay (U.S. Congress, 1998) .
In this study, we measured circulating molting hormones to determine the potential for molting in SC and LC male C. bairdi. We used a frequency histogram of chela height to carapace width (CH:CW) ratios to classify crabs as either small or large-clawed and compared circulating ecdysteroid levels among crabs in both morphotypes. We used this information to determine the population structure with respect to claw allometry in a Glacier Bay population.
MATERIALS AND METHODS

Field Sampling
Crabs were collected in 2003 to correlate ecdysteroid hormones with claw allometry. During an additional field survey in 2005, crabs were randomly sampled to investigate population structure.
Crab pots were set on a 750-m grid in three locations within Glacier Bay: the lower East Arm, Wachusett Inlet and Scidmore-Charpentier Inlet (Fig.  1) . At each station a 2.5 m 3 1.0 m top loading conical Tanner/king crab pot was used to sample adult crabs. Crab pots were baited with chopped herring in two 1.9 L bait jars and ½ pink salmon hanging bait. Pots were set in the afternoon and retrieved the following morning, usually in the same order they were set to keep the soak times consistent. Soak times averaged 18.1 h (6 2.4 h SD, minimum 10.0, maximum 25.2).
Hemolymph Sampling and Morphometrics
Chela height (CH) and carapace width (CW) were measured and hemolymph was collected from a sub-sample of the total crabs collected during a large 2003 survey. We selected a representative sample of 439 male crabs that included LC and SC crabs and exhibited a broad range of carapace widths and shell conditions. Our sampling method was non random and therefore the number of crabs of each carapace width did not represent their true proportion in the original population. We sampled hemolymph (0.5-1.0 ml) using a tuberculin syringe with a 26-gauge needle and blood samples were frozen prior to ecdysteroid analysis. Chela height (excluding spines) was measured to the nearest 0.1 mm on the right chela. If the right chela was missing or regenerated, the left chela was used. Previous studies have shown that sizes of left and right chelae are not significantly different (Stone et al., 2003) . Shell condition was classified as new, old, or very old-shell (Jademec et al., 1999) . Shell condition has been used to estimate the time since last molt. New-shelled crabs likely represent intermolt crabs that molted within the year. Old-shelled crabs represent crabs that have not molted in over a year and very old-shelled crabs with substantial dark coloration and abrasions represent crabs that have not molted within the past 2 years (Donaldson et al., 1981; Jademec et al., 1999) . Crabs were classified as premolt if a regenerating limb bud was observed.
Field Sampling
To determine the size structure and shell condition of a population in relation to ''claw-status'' in a fished population, in October 2005 we systematically sampled crabs from a portion of central Glacier Bay which is still open to fishing ( Fig. 1 ). Crab capture methods were the same as those previously described for 2003. We measured the CW, CH and shell condition of all captured crabs. We did not sample hemolymph from these crabs.
Ecdysteroid Assay
Hemolymph samples were assayed for ecdysteroids using an ecdysteroid enzyme-linked immunoassay (ELISA) using 20-hydroxyecdysone as the standard (Kingan, 1989) . Hemolymph samples (50 ll) were first extracted in methanol (150 ll) and centrifuged (4000 g 3 10 min). The supernatant was removed and evaporated to dryness using a roto-evaporator (ThermoSavant). Standards and samples were assayed in duplicate using the previously described enzyme-linked immunoassay for ecdysteroids (Tamone, 2001) . The detection limit of this ELISA for 20-hydroxyecdysone is 5 pg. Buffer reagents were purchased from Sigma Chemicals. Primary antiserum and horseradish peroxidase-conjugated ecdysone was purchased from Dr. Timothy Kingan (U.C. Riverside). Secondary antiserum (goat anti-rabbit IgG) was purchased from Jackson Immuno Research Laboratories. Enzyme substrate solutions were purchased from Kirkegaard and Perry Laboratories, Inc.
Data Analysis
Morphometrics.-The ratio of CH to CW was calculated for all crabs and plotted as a frequency distribution to determine if there were any breaks in the distribution that would objectively distinguish morphotypes.
Assessment of Molting Physiology.-Ecdysteroid levels in SC and LC crabs were compared using a one-way ANOVA. Because the ecdysteroid data were not normally distributed and the variance among groups was significantly different (determined using the Bartlett test for unequal variance, F ¼ 1331.4, P , 0.0001), the ecdysteroid data were log10 transformed. Ecdysteroid levels in crabs were sorted by increasing CH:CW ratio and were plotted as a 20-crab moving average of ecdysteroid level and plotted against CH:CW ratio. This analysis was used to determine if there were differences in hormone levels as a function of claw allometry.
Assessment of Shell Condition.-Circulating ecdysteroids were compared among SC crabs of different shell conditions collected during 2003. Since the variances among shell condition groups were unequal (Bartlett, F ¼ 28.9, P , 0.0001) the data were log10 transformed. Differences among crabs of different shell condition were determined using ANOVA. A post hoc Bonferroni test determined differences between shell conditions. We analyzed the 2005 data to assess the proportion of crabs of all shell conditions. The frequency of shell condition as a function of claw allometry was analyzed using Chi square contingency analysis.
Estimating the Previous Size of LC Males.-To address the question of whether the largest crabs in the SC category could molt to the largest crabs in the LC category (Donaldson et al., 1981; Dawe et al., 1991) , we estimated the previous molt size (previous instar) of LC crabs. We used joined-line growth equations that were derived by measuring molt increment for a nearby population of male C. bairdi (Stone, 1999) To estimate the CH of the crabs at their previous instar, we estimated each crab's previous chela height using regression equations derived from the crabs we sampled in this study. Regression equations (CH as a function of CW) were calculated for both the LC crabs (CH ¼ À11.79 þ 0.313 * CW; F ¼ 2,355.1, R 2 ¼ 0.91, P , 0.0001) and the SC (CH ¼ À4.063 þ 0.19 * CW; F ¼ 2,050.8, R 2 ¼ 0.92, P , 0.0001) crabs. For each LC crab we calculated the residual of the CH (as a proportion of the predicted CH) from the regression line. We estimated the CH of the previous instar using the SC regression equation and added the residual to the estimate (as a proportion of the estimated previous CW). This approach was validated by comparing the residuals of the CH before and after the allometric molt for C. bairdi in Fritz Cove, Alaska, which were determined to be positively correlated (R. Stone, unpublished data). 
RESULTS
We sampled 439 C. bairdi in Glacier Bay with carapace widths ranging from 47 to 174 mm (Fig. 2) during the 2003 field sampling. The size frequency distribution of the sampled crabs was unimodal and our sampling was not biased towards small or large crabs. In contrast, a frequency histogram of claw allometry (the ratio of CH to CW) had a bimodal distribution suggesting that there are two distinct C. bairdi morphotypes (Fig. 3a) . The least frequent ratio between the two modes was approximately 0.18; we used this value as an objective way to classify crabs as LC (. 0.18) or SC (, 0.18).
We examined circulating molting hormones as a function of claw allometry. Circulating ecdysteroids were significantly lower in crabs with a CH:CW ratio greater than 0.18 (Fig. 3b) . The mean level of circulating ecdysteroids in LC males (11.6 6 30.9 ng ml À1 mean 6 SD) was significantly lower than in SC males (317.8 6 797.2 ng ml À1 mean 6 SD) (F ¼ 123.6, P , 0.0001). When viewed in combination with the bimodal frequency histogram (Fig. 3a) , it was clear that elevated and significantly greater variation in molting hormones were associated with the SC and not the LC male crabs. When we examined the relationship between CW and ecdysteroid levels as a function of claw allometry (CH:CW) for each crab, the highest hormone concentrations (greater than 1000 ng ml À1 ) were only associated with SC males (Fig. 3c) . Only four LC crabs had ecdysteroid levels greater than 100 ng ml À1 (347, 200, 222, and 161 ng ml À1 ; larger circles in Fig. 3c ).
Circulating ecdysteroids were compared among SC crabs of different shell conditions (Fig. 4) to determine if shell condition can serve as a good predictor of molt stage. Analysis of data with ANOVA showed that ecdysteroids did vary as a function of shell condition (F ¼ 4.48, P ¼ 0.0048). Paired comparisons among shell conditions were not significant with Bonferroni post hoc tests. Only 5 very old-shelled SC crabs were collected during the 2003 field sampling. All crabs (n ¼ 11) that were classified as ''premolt'' because of the presence of a regenerating limb bud were SC males.
The CW of SC males ranged from 47-159 mm with most of the sampled crabs being below the legal size of 140 mm carapace width (Fig. 3c) . The CW of LC males ranged from 85-174 mm; this range included a substantial number of crabs that were sub-legal in size. While the samples collected in 2003 were not sampled randomly (see methods) and do not represent a true proportion of the population, they do indicate a substantial overlap in carapace width between SC and LC crabs.
The range of CW observed for SC and LC crabs collected in our 2003 field is shown in Fig. 5a . Crabs are designated SC or LC based upon claw allometry. We estimated the previous molt sizes of all of the LC males sampled in 2003 using previously established growth models and these are shown in Fig. 5b . The size range of the theoretical prior instars (66 mm to 143 mm CW) was within the range of CW observed for the SC crabs collected in 2003.
In October 2005, we returned to Glacier Bay to randomly sample C. bairdi within a fished region of Glacier Bay (Fig.  1) . These new data gave us information concerning the true proportion of crabs exhibiting each morphotype and shell condition. Among the 205 crabs we sampled, 74% of the LC males were sub-legal. The sizes of the SC males ranged from 52 to 151 mm CW and the sizes of the LC males ranged from 98 to 164 mm CW. Of the 205 crabs sampled in 2005, shell condition was non-randomly distributed between LC crabs and SC crabs (X 2 ¼ 21.2; P , 0.0001) (Fig. 6) . A significantly disproportionate number of LC males were very old-shelled (X 2 ¼ 5.5; P ¼ 0.019) and a higher proportion of SC males were new-shelled (X 2 ¼ 4.2; P ¼ 0.04). We did not collect any soft-shelled crabs or any very old shelled SC crabs in 2005.
DISCUSSION
Ecdysteroid hormone data in LC and SC crabs indicate that the male allometric molt to the large claw morphotype is a terminal molt. Ecdysteroid levels were significantly lower and less variable in LC males when compared with SC males. Ecdysteroid concentrations obtained from C. bairdi in this study were consistent with levels measured under laboratory conditions with conservatively selected SC (CH:CW , 0.15) and LC males (CH:CW . 0.22; Tamone, unpublished data).
There is evidence that the paired y-organs degenerate after the terminal molt in majid crabs (Carlisle, 1957) and that secretion of ecdysteroids is low in terminally molted snow crabs (Tamone et al., 2005) . Crabs that have had their y-organs experimentally excised also demonstrate low circulating ecdysteroids (Echalier, 1955) , showing the central role of intact y-organs in molting physiology. An alternative possibility for a mechanism of terminal molt is that y-organ activity may be suppressed by high circulating levels of molt-inhibiting hormone (MIH), a neurohormone synthesized and secreted from crustacean eyestalks (Mattson and Spaziani, 1985; Webster and Keller, 1986; Chang et al., 1987) . Adult female blue crabs can be induced to molt by eyestalk ablation (Havens and McConaughha, 1990) . However, eyestalk ablation of LC male C. opilio did not induce molting or increase circulating ecdysteroids (Tamone et al., 2005) , which supports y-organ degeneration in LC Chionoecetes males.
The high variation of circulating ecdysteroids in SC males was consistent with this morphotype of crabs continuing to molt. In general, ecdysteroid levels increase during premolt, peaking just before the molt and subsequently dropping to low levels just prior to molting and throughout intermolt; levels remain low until premolt is once again initiated. Circulating ecdysteroids in SC males were highly variable ( Fig. 3c) with crabs having concentrations of ecdysteroids ranging from less than 10 ng ml À1 to greater than 1000 ng ml À1 . These results are consistent with SC males within the population being in different stages of an active molt cycle where some males are in early premolt and others are in intermolt. The length of time during which hormone levels are elevated in a molt cycle for C. bairdi is not known, but in Dungeness crabs ecdysteroid levels can be elevated for at least ninety days prior to molting (Thomton et al., 2006) and Fig. 4 . Circulating ecdysteroids (average 6 SD) in SC crabs as a function of shell condition. All SC C. bairdi were collected in October 2003. Crabs were classified as soft (n ¼ 9), new (n ¼ 79), old (n ¼ 63) or very-old (n ¼ 5) shell based upon classifications of Jademec et al. (1999) . Ecdysteroids were rank transformed prior to running an ANOVA. Significance was determined at P , 0.05 using a Bonferroni post hoc test. 18. The vertical dashed line represents the legal size limit of crabs that can be harvested (sport and commercial). The estimated size of the prior instar of all LC males sampled in the field is shown (5b). The size of the prior instar of all LC crabs was calculated using growth equations that were derived in a prior study of molt increments in a population of southeastern Alaska C. bairdi (Stone 2003) . Note that even the largest of the LC males has an estimated premolt size consistent with crabs collected in our field study.
limb loss can also increase circulating ecdysteroids (Skinner, 1985) .
Over the molt cycle there can be variability in circulating hormones as animals enter premolt and prepare for molting. Our data show that SC crabs demonstrate such variability. We were only able to sample crabs at a single time during the year (October) and it could be argued that the LC males with less variable and low molting hormone levels were all in intermolt during this time. However, the low variability of circulating hormones in LC C. bairdi is consistent with data collected seasonally for C. opilio. In this study, hemolymph was sampled every two months and hormone variability in LC C. opilio did not change over an annual sampling regime, supporting a terminal molt in the genus Chionoecetes (Rugolo and Pengilly, 2005) .
It is important to acknowledge that a very small proportion of LC crabs may molt, but clearly the majority of LC crabs had a negligible potential for molting. Observations of LC crabs molting in the laboratory and in the field have been used to discount the terminal molt hypothesis (Donaldson and Johnson, 1988; Dawe et al., 1991; Paul and Paul, 1995) . In fact, there is evidence that mature female blue crabs may molt under laboratory manipulations (Havens and McConaughha, 1990) and in nature (Abbe, 1974 ), yet it is widely accepted that female blue crabs undergo a terminal molt (Van Engel, 1958) .
Relatively high levels of ecdysteroids (100-500 ng ml À1 ) were measured in four LC males. It is not known whether these relatively high hormone levels are indicative of early premolt in these 4 crabs or whether these crabs would have molted in the field. Late premolt ecdysteroid levels in C. bairdi are greater than 1000 ng ml À1 . In laboratory reared Dungeness crabs, ecdysteroid levels greater than 100 ng ml À1 were significantly correlated with early premolt (Thomton et al., 2006) , but absolute values can differ markedly across species. Premolt levels of 10-100 ng ml
À1
were published for the lobster Homarus americanus (Chang and Bruce, 1981) and shore crab Pachygrapsus crassipes, (Soumoff and O'Connor, 1982) . The high proportion of LC male crabs that were observed to have very old shells suggests that these crabs have not molted for a long time and is supportive of a terminal molt. According to Jademec et al. (1999) , shell condition is a good predictor of time since molting and a very old-shelled crab would be one that has not molted for years. Very few (5) of the SC males sampled in 2003 and none of the SC males sampled in 2005 were of very old-shell condition. This significant lack of very old-shelled SC crabs suggests that molting occurs regularly in SC male.
One of the criticisms of the terminal molt hypothesis is that the LC males with large carapace sizes could not originate from the size distribution of SC males (Donaldson and Johnson, 1988) . We tested this by estimating the previous size of the LC males and comparing the size frequency distribution to the size distribution of sampled SC males. Since the upper tails of the distributions were very similar, we concluded that the size frequency distribution of LC crabs can be explained by SC crabs molting to LC crabs through a single molt.
Fisheries Management Implications
The strong concordance between circulating ecdysteroids and the classification of LC and SC morphotypes validates that easy-to-collect allometric data, i.e., chela height and carapace width, can be used to classify the potential for molting of male C. bairdi and in fact could be regularly collected in annual stock assessment surveys in Alaska. In our study area, a CH:CW ratio of 0.18 coincided closely with a decline in circulating ecdysteroids. We used a simple frequency histogram of CH:CW to determine the distribution break between LC and SC crabs (SC , 0.18 and LC . 0.18). The visual break in the frequency histogram confirms there are two distinct morphotypes in this population of C. bairdi. Several CH:CW ratios have been proposed by other researchers to distinguish LC and SC crabs; CH:CW ratio 0.19 (Paul and Paul, 1996b) , CH:CW ratio 0.16 (Stevens et al., 1993) , and CH:CW ratio 0.2 (Stone et al., 2003) . All of these investigators used bivariate analysis to obtain their ratio and sample sizes differed in each study. The ratio that distinguishes SC and LC crabs may vary among locations; it would be valuable to compare morphometric data from multiple geographical locations to determine if there is variation among sites that distinguished SC and LC male crabs.
One important ramification of a terminal molt in male C. bairdi is that sub-legal LC crabs will not recruit into the fishery, thus current stock assessment methods may overestimate the number of pre-recruits. Because the LC sublegal males will not recruit into the fishery, there would remain a population of males available for maintaining male abundance and female fecundity. Although this could be interpreted as a positive result of retaining LC sub-legal males in the population, these males would contribute disproportionately to the genetic structure of the population. If there is a genetic component to the size at which crabs terminally molt, there could be long term consequences on the genetic diversity of C. bairdi populations in fished areas. In southeastern Alaska, 60 to 80% of the legal sized males are harvested each year . The high proportion of sub-legal LC males observed in this study (74%) demonstrates the potential for strong selection favoring crabs that terminally molt below legal size. In the presence of the fishery, the reproductive success of the sub-legal LC crabs will increase because they are more competitive at acquiring mates than equal sized SC crab (Stevens et al., 1993) , and the fishery removes the majority of the legal LC crabs thus reducing reproductive competition. The population size structure of fished populations of blue crabs has changed markedly over time (Abbe, 2002) .
The size at which Chionoecetes crabs terminally molt could be influenced by variations in growth rates (molt increment) or variations in timing of life history events (the number of pre-terminal molt instars). Growth rates can be influenced both by environmental factors (temperature and nutrient availability) as well as genetics (Hilbish and Vernberg, 1987) . Size selective experiments in fish have demonstrated there is ample genetic variation in Atlantic silversides for growth rates to be altered in a few generations (Abbe, 2002; Conover and Munch, 2002) and differences in growth rates in spider crabs at adjacent locations has been attributed to genetic variation (Weber, 2000) . Population genetic models demonstrate that commercial fishing can change the growth rate of harvested populations if there is a genetic component (Williams and Shertzer, 2005; Walsh et al., 2006) . Harvest has apparently changed the timing of life history events of many species and examples include Atlantic cod (Olsen et al., 2004; Olsen et al., 2005) , plaice (Rijnsdorp et al., 2005) , and squid (Rodhouse et al., 1998) .
Several management alternatives have been proposed to protect the genetic diversity of size selective fisheries. A slot fishery in which the largest males are protected by implementing a maximum size limit as well as a minimum size limit could minimize long term genetic consequences. Alternatively, genetic diversity could be preserved by designing and implementing areas closed to fishing (marine protected areas) (Conover and Munch, 2002) . Comparing the proportion of sub-legal terminally molted males in a fished population to the proportion in a non-fished population would reveal whether the current size selective fishery has long term effects on the population size structure.
